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Abstract (Basic) : WO 200247175 A2 

NOVELTY - A substrate for a solar cell, comprises a support 
consisting of metal surface provided with zinc oxide film. The zinc 
oxide film has water content of 7.5 x 10 to the power -3 mol/cm cubed 
or less. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are included for the 
following: 

(1) Solar cell comprising substrate; and 

(2) Process for producing solar cell. 
USE - For solar cells (claimed) . 

ADVANTAGE - The substrate has enlarged surface area and is 
industrially produced. The zinc oxide film is slightly rich in oxygen 
when compared to zinc, hence is chemically stable in reduction 
atmospheric conditions during production of solar cells on substrates, 
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and enables to form solar cells having favorable optical properties. 
Uniform zinc oxide film is efficiently formed on metal surface with 
scarce abnormal growth, by controlling electric conductivity of zinc 
oxide film forming solution to 10 mS/cm at 60 degreesC. The substrate 
prevents increase in series resistance and generation of shunt when 
used for solar cells, 
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Abstract of JP2002237606 

PROBLEM TO BE SOLVED: To obtain a solar cell having a zinc oxide film the various characteristics of 
which are optimized collectively by taking a measure to increase the Rs of the film, preventing the 
occurrence of shunts in the film, and improving the efficiency (particularly Jsc) and chemical stability of 
the film. 

SOLUTION: The solar cell uses a substrate having a metal surface, on which the zinc oxide film which is 
adjusted in moisture content to <=7.5x 10-3 mol/cm3, preferably, to >=4.0* 10-4 mol/cm3 is formed. 
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97 
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8. IXL0'» 


88 


95 
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mmi i <om& ioc & LT*8»^tt»fr#L&) 



[0 0 6 8 ] S 2 *>&&T<Dt 
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8. 1 x l 0- 3 mo I /cai J i^ii, 
-X^3&i2«ift0*L<^a**T^TU*5. 

[0070] mmm4<»j:'>tcmitmmtp<D*frmtf 



01 

1. 1 1 x i O-'mo I/cm s id>fct>»£fc«t % *> 
r^rtt**^J^S«(DjfeJ>3&J*0. HffiJblfl!HK:& 

[0 0 7 1 ] J»«5RI«C!«ytrnaia-S i 

mcofmum* 25.0 -ccc it«MMi/ci c 

JS#( 1 ©Sfi*m»fc*l»tK4 (nSa-S iJI<D/£Ji 
SS2 0 0 , C) <Dll*l 0*0 4 tfc4*©««Wft* B 10 
K0«) #9 5fcftTl/*:. *fc. saKJiO, K 

[0 0 7 2 ] HSKc, n^a-S i If <9/£IISg*3 0 

ox, 3 5 0-c, t&*otctc6, mmm3vmmm 

t >fc^«r6oga«6*« 3 o o *cr 9 0 CC & 0 . 3 5 
0'C-C8 Ofc&ofc.. £fc % StftWl CD»R*flil>fc* 
»«fi&©9H»tt*K, 3 5 0'CC97R:4-afc, fecDif 
Ar»SttlWfc*ft»«6ii36:*ote. nMa 20 
-S iSW^^^CD^aa^k^-tfT^c 

[0 07 3] Ch6<Dtt*^6, ®{tffii2M&d£T£¥ 

itojioj&ii^r. sft^jRo(esiiHS+ 1 o o a c 
ht4t*c4«»*k % mitm&mokmm&iT 

4*SC4#J:«j#*u»C4#fofr*. 
[0 0 74] (l£»W6)»S0. 15mm©SUS4 
3 0 (2DH®) S^5cmflM0llll/c. t<E>®± 
«CX^»*aai(ULVAC« SBH-2 20 6D 
E) T\ 7^dr>8H»*0. 3 99Pa (3. OmT 30 
o r r) % 2 5 0U 0. 2 5 A<7>g*i**ElHjnU 7 
;l/3-£A*2 0 0nm> *WrTJl/=f>#H«*0. 
39 9 Pa (3. OmTorr), 2 5 0'C, 0. 5 A 

ofevmzwiBL* mmmmz 1 o onmsaaufc. 

[0 07 5] 5§S^i80. 2 *;l>4 7*** MJ> 
o. i g*«*i i; 9 btotcltam,lt#ittWL&v-*~ 

CC4 9, 8 2X0tft]&Ofc. CCD*jg«*"CBWBXM- y 

*fcrf¥KOfc s 0 s/r;i/ ^ i 9 A/WfcBto&>6«c 

££«*#V- K4U «£4N<05 cmfcOMi&R* 

r-/ - f 4 brfp[«ms£*g@ag^- k n 8 o iuaep 40 
°ru as 2. ■6/xm-©a<tffitfiiB*sus/T;v5^ 

^-K4««6ffl©E«tt2cm4Ufe. Sfc, fiSH* 

«aaB^-c*«**«wi,&. 

[0 0 7 6 ] C9'U s t»6*ifct»">^*#-*^;m 
^ (r^fcWttlfBIM AFM- 10) cc^n, K 

sautssoxiri ofttiu stoitiu nikMi 
Rate. mm^K. ^*^»j£*fTofc. 

[ 0 0 7 7 ] ZQMmz. *#fi#3. 2xiO" 3 mo 
l/cm\ SfiliSlSttO. 50Qcm\ ±S»$»6 50 
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4%, SJE«*«5 0K-C*9, *$®feffiS«4br 
tt+»fttt*^U&. 

[0078] (HjfeM 7 ) ^fe^j 6 1 mm^wtitsmm 
*rj«i/c8. #->^Mmu!p (r*taftBftw 
ssi afm- i o) tc^n, KSjag3oo*cr2o0 

*f?ofc. 

[ 0 0 7 9 ] *<Z>*SStt % *fl*&*2. 7xi0- 3 mo 
l/cm\ «fi«KSttO. 4 4Qcm\ ±E#*W:6 

.4%, &£I££tt4 9%?£>^ *»«WlS£lt 

tt+»tt«*5v0fc. 

[0 08 0] (mmm s > nfses 6. 4 : ra««cH(b3^BH 
*r*Bi,fc«, *-*^««uif (r*tj»uifWf 

St AFM- 1 0) CCt>tl, 83cjSS2 5 0'Cr3 0# 

[0 0 8 1 ] %<mm*. *»*#5. 5xi0- 3 mo 
l/cm\ «fitiBft*3. 4Qcm\ £R»*tt6 5 

SLSIt$«5 0%r^>ofe o m^ffiftoiiii, 
Wl, *SS8?!l2CCjt^-C^biS<, 4 0 

TttiWC****. *ffl±l4IW«<0&ir»|l*SO)t. 
[0.0 8 2] (%tt0)g) Hi60!l6 4Ri«ecKil:S<aff 
^^Uci #-*^AWWF 
S AFM-10)&U^ KSjBK5 0 0"C-C2 0# 
RBAlMtb. WO WU *4Ml, ttMEK, S«*©afffi 

[0 08 3] *0ffc£«:, 1 . 0 2 x l 0- J m 

ol/cm\ mmS5i«0. 6 0I2c.m 2 ifi^o 

l>fc. Et***WoT#£4iRfi40 Onm^-7 0 0 n 

4-to-f^Sc3&J6©fiT^6n&^ ifcBtt*fefflS&4 

[0 0 8 4-]cn« 4 5 0 0"C(O|SfiT:'2 0»4^5it 

•««s^«pasfi*j5D«io/fcfc»cc % -mm%&mix 

r S 4 . 2 0 0 e C«± 4 0 0 ICHTsWfW L 

[0 08 5 ] tttnm 2 ) JB»« 84 BttKRf tSIBM 

w*coaijg*tf^/te 

[0 08 6] 9. 9X10- J mo 

l/cm\ ««fflRtt5. 3- 1 0 2 Qcm l 4K«fS 

*»«ft6ffiS*E4brw^3asr 
[0 08 7 ] (m&m i o ) mmme -9 , MM2r 

ffi»*JBtclt»L/, *BWKS*faiOfc, 

[ 0 0 8 8 ] c tv&*m&®t bximitmsmmfr 

6W»//^4UrS i H 4l PH 3 , H 2 *JBt\ *** 
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SAUSfcl 0 nmCOn^a-S iff*, £6SCSiH 
GeH« v H t im\ JI#5 00 nm<DiMa-S 
iGeff*. S6CCSiH<, B F 3 , H,«rffl^ fl* 
lOnmOpa/ic-Siff^jffiW&SU RcHttfc 
a-Si Geff*Wf*n i D¥*#ff£J&SU 
a-Siff*r#T4n i p *«»H*»flt0rfe5 h >; 
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* LfcnSa-S i fftDJgflSfflfftt 2 5 0*C£ Lit. 

8S£f£3«:7jrf 0 
[0 09 0} 
[«3] 





(moL/en 1 ) 




(jsc) 
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[0 09 1 ] *3fr&HT©£ 

[0092] £Js«9*Bavt k *»a«:j6(;r*»« 

5 0 0'C<bil?*>-3/c/c2s!>CC, 7;!/ 5 -3Agiffl#£4>K 

[0 0 9 3 ] 8 "C 1 «Bftgf y -x«ts#»;iT 
^4 r fc 6 r IBBW: ft ^ . 

U»Lft#6, lteW2©J:5CC**t9. 9xio°m 
ol/cm 5 ^^i, aWfcJ/y-X!Sft#2. 5 

[0094] %mm rtt» s»tsas©a^ccj:-5s» 

fi6 0 0~7 0 0nm©J5Ht\ HI^-feAftOSF 
;Mz;U (2#gcDn i'p^zg^B) <DQffi#fc-rj&>K:T 
#oTl>5. Cfttt k 8feg4 0 0-7 0 0 nm£>^ffi-e 
©SfK)SW*OfiT* & ft: 6 U ft: 6 © t 6 ft £ . 
[0 0 9 5 ] WC, HJfefll 1 0 0«0&frr«t&©ng 
»$dEHtt* 3 5 0 'CK LTjfcBWfctJpjaLftii C 

(XtkM6<DWR«ffl(r^*»*tt (nffla-S iff® 
®MU&2 5 0 'O <Dffl* 1 0 0 fc Lft:i *ODfflSW!Jft 
fit. HT. RHB) 9 8, : 9 5&Cfto7c, 



■r40#«g?$ftfc. tftte. KffcffiSSK*t3Mg^*3&s 

[0 0 9 6] Bl««: v nBJi»SaWt4 0 0 , Ci:l/ft: 
20 iC5, *J5fc096<D«ffi?9 9, SQ6W7 

[0 09 7] na«KJSfiffi#3 5 0 'COif^i 400 
'C<Dii^i*C, IQ6«7©-afi4MCift:*PiWfi©Sjft 

6ft4« 

[00 9 8 ] a±©*«* 6 > S{fcS»H*«:s* ft 
S*»S«5. OxiO-'mol/cm^^WW 
*U>C<k*ito*>4. 
30 [0 09 9] (IHSW-I 1 ) J8fcWl^4, 

9. ibRHl. 2rffi«i/ftdc».Whffl3i«±«c3aiifli 

0. 2 5 cm 1 O^X^*ffl(,iriH(Ll:<C2 0a© 
*HWH**f«0*C!)4ff* (%) 
4(C*ST. 

[0 100] 
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[0101] ^?t\<DW&$>, *»«*6©Hffl±CC«+ 
»ft4S*t?**. L*l/ftaW6, #*ffl*jtT#4£. 
*<Z>S#1. 1 1 x i o*'mo l/cm'ittitt^ 
* L 4>ft I W 4m feT ft *s 6 i , 

(✓«:<< ft e>ft*. c©jmpii t ti^ic 
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[0102] /c/cl, *0«JjEK 1 . 0 2 X 1 o-'m 
o l/cm J iiJ>ft^^«9<D4#*^||SSW4«Clt. 

&b 0 0'C ±Mfr-z>tctc#)lc> T>\s$-Vj*&fBifi&& 
KfkSft, JiR3&«ter*«cJb**-5fcft:A. COKffr* 



15 

[0103] m$m i . 2 v&&m&i&i>(ote. Tko^ 

[0 10 4] 2) J¥£0. ISmmOSUS 

43 0 (2 DmW «S5cmflW»3H(t;fc. CCDS 
±5C*-****B (ULVACU SBH-2206D 
E) r, 7^=f>£BfiW0. 3 9 9 Pa (3. OmT 
orrK 3 5 0U 0. 3A©£«6*ffl»U ** 
200nm, HWT7JU:*>»IMW»0. 3 99Pa 
(3. OmTorr), 3 5 0U 0. 5A©g®g^ 
EPflDU KfbSftftg 1 0 0nm^O/c a 
[0 1 0 5 ] ffiFKSt&0. 2*Jl/£7 r ** h 

o . i g i f ; y b Mcmm btc^mwt^ e - * - 

V-F&U «S4N©5 cmffi©Efflfi*7V-F<£ 
OrBam«*5£«Jfrfc- Fr 1 8 0 mABTBJU s 
2. 0^xn©Wfa6ttK4SUS/ / IB/ / Kffc^fl*64 
SltlEhCCflaiUfc. CO^©r^-Fi«B©IB©B 

[0 10 6] OLXfeibfttc1?'>7J\s*#-$'7)),m 

m*? (r^taftHfww afm-io) ca>n, s 

S&SS 0 O-C-Cl OfMBttfRU Lfci 
C34. 9XlO- J mol/cm J ^o/c. C<D^>:/ 

fc. 

£86fll 1 2 rtt 1 0 j£r* o fc, <!f % 6 «>*l»«*fe 
iOriJWttftt^ *6)&>i;«>l 0 Onmco^ft^ifi 
«*^»3rri|§|Or*ofcjaiWl 2 OS 

[0108] 3C«C. S EM«£©IS*rtt, fiBSSfca 

kffil&JS* r mm bx$>i tcmfaffl l 2 r 
», *S»tt©dEfi#isi#7 F7>^r*o /Co cos 

P*«fi»«r*sw«tt*s«or^s. 
[0109] ±k©*»whhl **«firr **h«t* 
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* r#H»*©#<DS*«*££r * v yvmcx 

4. 0xl0" 4 mo l/cm 3 «±7. 5x 

*»aakrfifi»«:i|#tt3W96n/c. 

[0 110] 

5x 1 0" J mo l/cm 3 WT> »*L<«4. 0X1 
O^mo l/cm 3 «±(0^^|iS(D7fc?:^/ci:Pgm 

10 Sffliss, «^tttcsr*jar**isiLS. 

[0111] *»?H©3S:HWfefflafi« % **«K©* 
Hfc?ISSCb£< <«Ci^rt^ a CCDHRB3 

[o 1 1 2] */c, **s***^rt»*fc»&, 
^nis^rfto^HaBitto^fc*. coc^i 

[0 1 1 3] £fc v Wc, ^«3^6©«Rft#n5J£ 
JCJ:&«*fffi«:J:0»J«Sh*:ll(fcffiieilm 
fc£*ft£BK6fcfrtfr, XA'-^fom^ 

[o i i 4] *fc, ±Bfer*ft3W%aBK:»L/r«* 
30 y v^&«fiffiiailr*«***:»«:, c<z>Sfi±te*» 
®tfe (4^v#st)- ft^j«rsiR(oa7c»ffla*rt{b^ 

[0 115] *fc % »fc, *«&T?!#fcBt{bEI8l8*l 
JBR^r^SCtCCJ:*). 1»;fr©**l&--&BMbS» 

a. 

[oii6] tit, *jg»*ffl(r»r»fts«s«*jg«o 
1 o o mh. j: o ffi u < ttjeatauteLtt 

fciaaB*^* ^ci «fg& <- c £ #r f 5 a 
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